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Centerpulse Orthopedics Ltd. 

An implant 

5 The invention relates to an implant for the treatment of bone fractures 
with a main plate which can be fixed to the bone. 

Such implants, which are also known as osteosynthetic plates, serve, for 
example, for the treatment of proximal humerus fractures and are gener- 
ic) ally known, for example from EP 0 468 192 Bl. 

Certain fractures, in particular such with a plurality of individual bone 
fragments or such at the humerus, in which the tuberculum minus is also 
affected, cannot be ideally treated with such plates. In particular such 
15 cases are problematic in which regions of the bone which lie comparatively 
far apart are also affected by the fracture. 

It is the object of the invention to provide a possibility, starting from an 
implant of the kind first mentioned, of caring for the most varied fractures 
20 safely and reliably, with it in particular also being possible to treat compli- 
cated and comparatively extended fractures satisfactorily. 

This object is satisfied by the features of claim 1 and in particular in that 
the implant includes a main plate which can be fixed to the bone and at 
25 least one outrigger which can be connected to the main plate via at least 
one flexible connection element such that the outrigger can be fixed to the 
bone in a manner spatially offset to the main plate. 

Generally, any desired spatial implant structures can be realised with the 
30 implant in accordance with the invention and can be fixed to the bone to 
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be treated in a configuration directly matched to the respective fracture. 
The implant can be placed around the bone or at the bone like a stabilisa- 
tion cage or a holding cage encompassing the affected region or like a 
holding clamp or stabilisation clamp surrounding the affected region. The 
5 flexibility of the connection element allows an optimum matching both to 
the shape of the bone and to the course of the respective fracture. The 
implant in accordance with the invention can achieve a very exact reset- 
ting of the individual bone fragments overall and give the fracture opti- 
mum stability with the outrigger which can be fixed to the bone in a man- 
10 ner offset peripherally with respect to the main plate. 

Advantageous embodiments of the invention are recited in the dependent 
claims, in the description and in the drawing. 

15 In a preferred embodiment of the invention, the outrigger is formed in a 
plate shape. 

Provision can furthermore be made for the outrigger to be made flexibly 
and in particular to be able to be brought into a respectively required 
20 spatial shape by bending. The position of the outrigger cannot only hereby 
be directly chosen relative to the main plate due to the flexibly designed 
connection element, but the outrigger can additionally be matched to the 
anatomy of the bone. 

25 Furthermore, it is proposed in accordance with the invention for the out- 
rigger to be able to be cut to the respectively required shape and size. This 
matching capability of the shape and size of the outrigger to the respective 
circumstances makes it possible to provide a tailored implant for the 
respective fracture. 

30 
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The outrigger can have a plurality of passages for the reception of fasten- 
ing elements. In particular bone screws can be considered as fastening 
elements. The fastening of the outrigger to the bone can therefore gener- 
ally take place in the same manner as the fixing of the main plate. 

5 

The outrigger can in particular be provided in the form of a perforated 
plate. 

In a further embodiment of the invention, the outrigger is made in mesh- 
10 like or grid-like form. With such a mesh-like or grid-like structure of the 

outrigger, a plurality of passages or openings are available in the outrigger 
through which fastening elements, in particular bone screws, serving for 
the fixing of the outrigger to the bone can be guided. The outrigger in 
accordance with the invention, and thus the implant in accordance with 
15 the invention, can hereby be used in a particularly flexible and versatile 
manner. 

Provision can be made for the outrigger to include a plurality of ring sec- 
tions connected to one another directly or by webs and each bordering a 
20 passage. 

The outrigger can be made in one piece with the connection element. 
Alternatively or additionally, it is possible for the outrigger to be provided, 
for example, with eyelet-like or ring-like fastening sections which serve for 
25 the coupling to the connection element. 

In a further preferred embodiment of the invention, provision is made that 
the spatial offset between the main plate and the outrigger is individually 
adjustable, and indeed in particular by means of the connection element. 

30 
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This can in particular be achieved in that the connection element can be 
fixed to the main plate and/ or to the outrigger at different positions. 

In an embodiment of the invention, the main plate can have at least one 
5 passage for the guiding through of the connection element. The passage 
can extend substantially parallel to the plate plane defined by the main 
plate. 

The connection element preferably has an elongate shape. Provision can 
10 furthermore be made for the connection element to be bendable. The 

connection element can in particular be a wire or a thread. In accordance 
with the invention, the connection element can be formable both plasti- 
cally and elastically. 

15 The coupling of the connection element to the main plate and /or to the 
outrigger can take place by tying, hooking and/ or latching. 

The number of individual connection elements between the main plate 
and the outrigger can generally be any desired one. A number of two 
20 connection elements extending approximately parallel to one another has 
provided to be sufficient both with respect to handling and to precision 
and stability. 

In accordance with the invention, provision can furthermore be made for 
25 at least two connection elements guided in each case through at least one 
passage of the main plate can be connected to one another at the side of 
the main plate remote from the outrigger. This connection can in particu- 
lar take place by knotting or twisting the free ends of the connection 
elements together, with in particular a tensile strength being able to 
30 hereby be produced between the outrigger and the main plate. 
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The outrigger and/ or the connection plate are in particular made of metal, 
e.g. titanium, or of plastic. The plastics can be bio-absorbable plastics 
such as lactates. If, in such a case, bio-absorbable connection elements, 
5 for example bio-absorbable suturing material, are also used, the explant- 
ing of the main plate can take place with a minimal invasive operation. 

Provision can furthermore be provided for the main plate and/ or the 
outrigger to have at least one hook-like or claw-like continuation. The 
10 positioning and fixing of the main plate or of the outrigger to the bone can 
be facilitated by such a continuation. 

Furthermore, provision is preferably made in accordance with the inven- 
tion for different implant configurations of main plate and of outrigger 
15 connected to the main plate to be able to be established which are sym- 
metrical with respect to the main plate and in particular with respect to a 
longitudinal axis of the main plate. For example, a left/ right symmetry of 
the implant can thus be realised which enlarges its application possibili- 
ties. 

20 

In accordance with a further embodiment of the invention, provision can 
be made for the outrigger and the connection element to be manufactured 
separately and to be connected so firmly to one another that the outrigger 
and the connection element can be handled as one unit during an opera- 

25 tion. The handling of the implant in accordance with the invention is 

hereby substantially simplified during the operation, with it, however, still 
being generally possible to set the spatial offset between the main plate 
and the outrigger individually in that the main plate is moved relative to 
the connection element before the final fixing of the outrigger to the main 

30 plate takes place. 
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The outrigger and the connection element are preferably unreleasably 
connected to one another. An intimate connection between the outrigger 
and the connection element can be established by welding, for example. It 
5 is admittedly possible, but not absolutely necessary, for the outrigger and 
the connection element to be made of the same material. The outrigger 
can thus, for example be made of plastic and the connection element of 
metal, or vice versa. 

10 In accordance with a further preferred embodiment of the invention, the 
main plate and the outrigger are connected to one another at one side via 
the connection element. Considered from the main plate, for example, the 
connection element consequently extends only starting from one side of 
the main plate to the outrigger. The main plate, the outrigger and the 

15 connection plate in particular do not form any "closed" structure in the 
implanted state which surrounds the bone in question around its full 
periphery, i.e. no "wrapping around" of the bone in question by the im- 
plant in accordance with the invention takes place in this embodiment. 
The bone is rather only "encompassed" by the implant in accordance with 

20 the invention over part of its periphery. In this process, the length of the 
connection element or the spacing between the main plate and the outrig- 
ger can be dimensioned in dependence on the bone in question and on the 
fracture to be treated such that the main plate and the outrigger do not lie 
diametrically opposite one another at the bone. 

25 

It is furthermore proposed in accordance with the invention that the 
outrigger is formed in plate shape and has a smaller thickness than the 
main plate. The thickness of the outrigger can in particular amount to less 
than half the thickness of the main plate. 
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The outrigger can furthermore be made such that it is deformable without 
tools during an operation. The surgeon can hereby deform the outrigger 
directly with his hands, in particular by bending, during the operation 
such that the outrigger is ideally matched to the contour of the bone while 
5 taking its desired position into account. 

In an outrigger of bioabsorbable material, for example of a polymer, and in 
bioabsorbable connection elements in the form of threads, as is provided 
in a preferred embodiment, the later explantation is superfluous, if bioab- 
10 sorbable bone screws are also used for anchoring. 

Furthermore, bioabsorbable polymers can be provided for the outrigger 
which permit plastic deformation by hand when they have been heated to 
temperatures between 50 and 90°C in a salt bath, for example in Ringer's 
solution. 

15 

It is furthermore proposed that the outrigger has a smaller base area than 
the main plate. 

Provision can furthermore be made in accordance with the invention for 
20 the outrigger to have a base shape sufficiently large for all common frac- 
tures of a certain bone and to be able to be cut to the required shape and 
size for matching to a respective bone fracture to be treated. 

The outrigger is preferably provided with at least five passages to receive 
25 fastening elements, with the fastening elements preferably being provided 
in the form of bone screws. 

The invention moreover relates to an implant system for the treatment of 
bone fractures, in particular of proximal humerus fractures, having at 
30 least one main plate fixable to the bone, at least one outrigger and one set 
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of flexible connection elements, via which the outrigger can be connected 
to the main plate such that the outrigger can be fixed to the bone spatially 
offset to the main plate, with the connection elements being prefabricated 
ready for use and differing from one another with respect to shape, size 
5 and/or length. 

The surgeon in this process can choose the respectively suitable connec- 
tion element from a set of prefabricated connection elements during the 
operation and can put together an implant ideally matched to the respec- 
10 tive fracture without any time loss. 

A possible fastening to the main plate can consist of the wires or threads 
coming from the outrigger being fastened to the main plate by crimping. 

15 Provision is preferably made that at least one of the connection elements 
has a U shape and at least one respective pair of passages, in particular 
provided in the form of bores, is made for a connection element both in 
the outrigger and in the main plate and their spacing corresponds to that 
of the U limbs of the connection element. 

20 

A set of outriggers can furthermore be provided in accordance with the 
invention which differ from one another at least with respect to the num- 
ber of passages serving for the reception of fastening elements, in particu- 
lar in the form of bone screws. The outriggers moreover in particular differ 
25 from one another with respect to their size and/ or shape. A cutting to 

shape of outriggers having only one single base shape or size can hereby 
be omitted during the operation. 

The implant in accordance with the invention of main plate and outrigger 
30 is used in the context of an open operation, i.e. minimum invasive tech- 
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niques are not used in connection with the implant in accordance with the 
invention. 

Preferably, however, the main plate is made such that it cannot only be 
5 used in conjunction with the outrigger in accordance with the invention, 
but can also be used alone. For the treatment of fractures in which the 
additional outrigger is not desired or required, the main plate can then 
also be used in the context of a minimum invasive operation and can be 
inserted into the body and positioned at the bone via a small incision into 

10 the body with the aid of a handle releasably connected to the main plate. 
For the fixing of the main plate to the bone, the handle is formed as a 
targeting aid for bone screws or the handle is replaced by such a targeting 
aid. When the outrigger in accordance with the invention is not used, the 
main plate can consequently be used as is described in EP 0 468 192 Bl 

15 already described initially. 

When the implant in accordance with the invention of main plate and 
outrigger is used, the outrigger can generally be connected to the main 
plate via the connection element either prior to or after the fixing of the 
20 main plate to the bone and can subsequently likewise be fixed to the bone. 

The invention will be described in the following by way of example with 
reference to the drawings. There are shown: 

25 Fig. 1 an embodiment of an implant in accordance with the inven- 

tion in a state fixed to the bone; 

Fig. 2 a further embodiment of an implant in accordance with the 

invention; 

30 
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Figs. 3, 4, 

5a-5c various embodiments of an outrigger of an implant in accor- 

dance with the invention; 

5 Fig. 6 different possibilities for the coupling of connection elements 

to a main plate of an implant in accordance with the inven- 
tion; 

Figs. 7a-7f further possibilities for the coupling of a connection element 
10 to a main plate of an implant in accordance with the invention 

or specific aspects of the main plate; 

Figs. 8a-8c different views of a main plate in accordance with a further 
embodiment of the invention; 

15 

Fig. 9 different views of an outrigger in accordance with a further 

^ embodiment of the invention; and 

Fig. 10 different views of a connection element in accordance with a 
20 further embodiment of the invention. 

Fig. 1 shows an implant in accordance with the invention consisting of a 
main plate 13, of a plate-like outrigger 15 as well as of two connection 
elements 17 which is used here for the treatment of the humerus 1 1, with 
25 the outrigger 15 serving for the fastening to bone fragments; with the 

humerus 11, for example, to a tuberculum minus fracture. The outrigger 
plate 15 does not extend in one plane, but is directly matched by bending 
to the anatomy of the bone 1 1 in the region destined for the use of the 
outrigger plate 15. 
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Both the main plate 13 and the outrigger plate 15 shaped to the bone 1 1 
are fixed to the bone 1 1 by means of bone screws 19 which are received in 
bores of the main plate 13 or of the outrigger 15. 

5 The outrigger plate 15 made, for example, from titanium, is made in one 
piece with two elongate, wire-like connection elements 17 which are 
guided in each case through a passage 27 formed in the main plate 13 
and extending approximately parallel to the main plate plane. The free 
ends of the connection elements 17 are connected to one another by being 
10 twisted together, whereby an accidental pulling out of the connection 

elements 17 from the main plate 13 is avoided and a maximum spacing 
between the main plate 13 and the outrigger plate 15 is predetermined. 

Not only the outrigger plate 15, but also the connection elements 17 can 
15 be brought into the respectively desired shape by bending, whereby the 
spatial structure of the implant required for the respective fracture can 
always be directly realised. 

Fig. 2 shows an embodiment of an implant in accordance with the inven- 
20 tion, in which the main plate 13 is provided with a hook-like continuation 
29 with which the positioning of the main plate 13 at the bone is facili- 
tated. 

It is indicated by the double arrow in Fig. 2 that the spatial offset or spac- 
25 ing between the main plate 13 and the outrigger 15 can be changed prior 
to the final fixing of the connection elements 17 to the main plate 13 and 
the implant in accordance with the invention can be exactly matched in 
this manner to the respective bone fracture to be treated. 
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The main plate 15 is made in grid-shape and includes a plurality of ring 
sections 23 which are connected to one another by webs 2 1 whose length 
is smaller than the diameter of the ring sections 23. Each ring section 23 
defines a passage through which a bone screw can be guided to fix the 
5 outrigger 15 to the bone to be treated. 

The main plate 13 can be connected to a handle and/or to a targeting aid, 
such as was /were explained in the introductory part, via the two front 
bores 47 of the main plate 13 disposed closest to the hook 29. Such a 
10 handle or such a targeting aid is not a subject of the invention so that it is 
not considered in any more detail in the following. 

The embodiments of an outrigger plate 15 in accordance with the inven- 
tion shown in Figs. 3 and 4 differ from one another, on the one hand, in 

15 that in the variant in accordance with Fig. 4 bores are formed in a central 
region in a full-area material, that is the outrigger 15 is provided in the 
form of a perforated plate, while in the variant in accordance with Fig. 3 
individual ring sections 23 are connected to one another either directly or 
via webs 21, whereby a continuous grid-like or mesh-like perforated struc- 

20 ture is obtained. 

On the other hand, these two variants differ from one another by the 
manner of the coupling of the connection elements to the outrigger 15. In 
the variant in accordance with Fig. 4, the connection elements 17 are each 
25 bent at their one free end to form eyelets 3 1 which are hooked into bores 
25 of the outrigger plate 15 serving as fastening sections. In the variant in 
accordance with Fig. 3, the connection elements 17 are made in one piece 
with the outrigger plate 15. 
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Possible sectional lines 33 are indicated by way of example by the broken 
lines in Fig. 3 along which the outrigger plate 15 can be cut to the respec- 
tively required shape by taking away one or more ring sections 23. 

5 Figs 5a-5c show by way of example how different shapes and sizes of the 
outrigger plate 15 can be realized by a different number of ring elements 
23 and a different manner of connection of the ring sections 23 to form a 
continuous am plate 15. 

10 As in the variant in accordance with Fig. 3, the connection elements 17 in 
the examples of Figs. 5a-5c are connected in one piece to the outrigger 
plate 15, with either both connection elements 17 starting from the same 
ring section 23 (cf. Fig. 5a) or being able to be connected to different ring 
sections 23 (cf. Figs. 5b and 5c). 

15 

As Fig. 6 shows with reference to four examples, the coupling of the con- 
nection elements 17, formed here in each case as flexible wire, to the main 
plate 13 can take place (from left to right) (i) by twisting together the free 
ends of two connection elements 17 pushed through the main plate 13 (cf. 

20 also Fig. 1); (ii) by bending over the free ends of the connection elements 
17 projecting out of the main plate 13 in the plane of the main plate 13; 
(iii) by guiding only a single connection element 17 through a passage 
formed in the main plate 13 in the one direction and by guiding back this 
connection element 17 through a further passage formed in the main plate 

25 13 in the other direction; or (iv) by bending over the free ends of the con- 
nection elements 17 projecting out of the main plate 13 perpendicular to 
the plane of the main plate 13. 

It is common to all variants of Fig. 6 shown that an accidental pulling out 
30 of the connection elements 17 from the main plate 13, and thus a release 
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of the connection between the main plate 13 and the outrigger plate 15 
(not shown in Fig. 6), is avoided. 

The connection of the main plate 13 to the outrigger plate 15 via the con- 
5 nection elements 17 can take place prior to or during the operation. By a 
corresponding selection of the length of the connection elements 17, the 
spatial offset between the main plate 13 and the outrigger plate 15 can be 
individually matched to the bone fracture to be treated in each case. 

10 Figs. 7a-7d show further examples for the coupling of the connection 
elements 17 to the main plate 13. 

In accordance with Figs. 7a and 7b, the main plate 13 can be provided 
with channels 35 which expand at the base side and thus form an under- 

15 cut into which correspondingly shaped, for example spherically expanded, 
free ends 37 of the connection elements 17 can be inserted in a manner 
secure against pulling out by pushing in from the side (Fig. 7a) or by 
clipping in (Fig. 7b). In these two variants, the possibility exists in an 
advantageous manner of a displaceability of the outrigger plate 15 relative 

20 to the main plate 13 perpendicular to the elongate extent of the connec- 
tion elements 17. 

In the variant in accordance with Fig. 7c, the free ends of the connection 
elements 17 are provided with fastening pins 39 which can be latched to 
25 the main plate 13 at correspondingly formed cut-outs thereof. 

In the variant in accordance with Fig. 7d, the free ends 41 of the connec- 
tion elements 17 are made in hook shape and are hooked into the main 
plate 13 at correspondingly formed cut-outs serving as a fastening section 
30 in each case. 
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As Figs. 7e and 7f show, the main plate 13 can additionally be provided 
with leadthroughs 43 through which the suturing needles or suturing 
material can be led. If such leadthroughs extend obliquely from the upper 
5 surface into a side surface of the main plate 13, suture material can be 
pulled in, e.g. by means of a round needle, even with a main plate fixed to 
the bone. 

Figs. 8a, 8b and 8c show different views of a preferred embodiment of a 
10 main plate 13 in accordance with the invention. 

The main plate 13 can be used in conjunction with outrigger plates and 
connection elements which will be looked at in more detail in the follow- 
ing. Alternatively, the main plate 13 can, however, also be used alone as a 
15 bone plate without an outrigger. 

As in particular the plan view in Fig. 8a shows, the main plate 13 has a 
relatively narrow section 115 which extends approximately over two thirds 
of its length and which is adjoined by a widened head section 117 which 
20 forms the further third of the plate length. A comparatively short end 
section 1 19 adjoins the other end of the narrow section 115 and tapers 
constantly to approximately half the width of the narrow section 115. 

It can in particular be seen from the section A-A in Fig. 8a that the main 
25 plate 13 is not planar, but is slightly curved in the direction of its longitu- 
dinal extent such that a gently swung wave-like extent is provided. Start- 
ing approximately from the plate centre, the main plate 13 extends rear- 
wardly obliquely upwardly at a relatively low angle of inclination amount- 
ing to a few degrees, with the plate thickness being approximately con- 
30 stant up to a rear chamfer 121 at the short end section 1 19 and in par- 
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ticular lying in the range from approximately 4 to 6 mm. The plate thick- 
ness right at the end of the chamfered end section 119 amounts to less 
than half the thickness in the narrow section 115. 

5 Again starting approximately from the plate centre, the main plate 13 
likewise extends forwardly obliquely upwardly at a relatively low angle 
such that the head section 1 17 is raised with respect to the plate centre 
still belonging to the narrow section 115, with, however - unlike in the 
rear region - the head section 117 running out approximately parallel to 
10 the centre part of the main plate 13. The head section 1 17 is provided 

with a chamfer 123 at the front end such that the head section 117 runs 
out in wedge shape precisely like the plate end. 

The transitions between the individual sections of the plate 13 are flowing, 
15 i.e. the plate 13 has a relatively gently curved outer contour without edges 
with respect to its longitudinal extent. 

As can in particular be seen from the plan view in Fig. 8a, the plate 13 is 
provided with a plurality of passages in the form of bores. A total of eight 

20 bores 125 with relatively large diameters serve to receive fastening ele- 
ments in the form of bone screws. The large bores 125 are each provided 
with an internal thread. Six large bores 125 are arranged distributed in a 
sequential row, spaced apart substantially the same, along the central 
plane 127 of the plate 13 over the narrow section 115 up to and into the 

25 transition region to the head section 1 17. 

The axes of these large bores 125 extend at an inclination with respect to 
the centre plane 127 and/ or with respect to a normal on a reference sur- 
face F of the plate 13. This also applies to the two large bores 125 in the 
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head section 117 which are arranged lying diametrically opposite one 
another symmetrically on both sides of the central plane 127. 

The main plate 13 is furthermore provided with three further bores 129, 
5 131 of - seen relatively - medium diameter size. The two bores 129 dis- 
posed symmetrically to the centre plane 127 at the front end of the head 
section 1 17 in the region of the chamfer 123 serve to couple the plate 13 
to a handle and/ or to a targeting aid such as has already been described 
in the introductory part. This is not looked at in any detail at this point. 

10 

Furthermore, the plate 13 is provided with three small bores 133 which lie 
on the centre plane 127 and of which one is disposed on the rear chamfer 
121, one on the front chamfer 123 and one approximately between the 
large bores 125 formed in the head section 1 17 on the other side of the 
15 medium sized bore 131. 

Marginal bores 135, 137 formed in the marginal region on the head sec- 
tion 117 and transverse bores 139 extending perpendicular to the centre 
plane 127 will be considered in more detail at another point. 

20 

The bore 125 made as a threaded bore can be used in interaction with an 
adjacent bore 133 for the intermittent fastening of a handle (not shown). 
The bores 133, 135, 137 can be used as fastening aids for pins or for 
threads which support soft tissues such as muscle ends or tendons. Such 
25 threads of bioabsorbable material are used when the soft tissues can 
anchor themselves sufficiently at a later time. 



30 



Four respective depression-like recesses 141 are formed on each side in 
the marginal region of the plate 13 between the large bores 125 arranged 
along the narrow sections 115. 
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As in particular the section A-A in Fig. 89a and the different sectional 
views in Fig. 8b show, the large bores 125 are made in step shape. A large 
part region of the bores 125 starting from the upper plate side respectively 
5 has a larger diameter and extends over a larger axial length than a small 
part region of the bores 125 opening at the lower plate side. The internal 
thread is respectively formed at the larger upper part region of the bores 
125. 

10 The sections B-B to H-H of the individual large bores 125 (Nos. 1 to 8) and 
the section A-A in Fig. 8b show that, with the exception of bores No. 3 
(section C-C) and No. 4 (section D-D), the centre axes of the bores 125 
extend in inclined form both with respect to a normal on the reference 
surface F (cf. section A-A in Fig. 8b) and with respect to the centre plane 

15 127 of the plate 13. The centre axes of the bores 125 with the Nos. 5 to 8 
are inclined by approximately 4° with respect to the centre plane 127, 
while this angle of inclination is somewhat lower in the bores 125 with the 
Nos. 1 and 2 formed in the head section 117 and preferably amounts to 
approximately 3.5°. 

20 

The centre axes of the bores 125 with the No. 3 (section C-C) and No. 4 
(section D-D) lie in the centre plane 127, but are inclined with respect to 
the mentioned normal on the reference surface F. 

25 Fig. 8c in particular shows the design of the marginal bores 135, 137 and 
of the transverse bores 139. 
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As can be seen from the sections A-A and B-B in Fig. 8c, the marginal 
bores 135 formed in the rear region of the head section 117 (section B-B) 
have a greater inclination with respect to the normal on the reference 
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surface F than the marginal bores 137 formed in the front region of the 
head section 117 (section A-A). 

The transverse bores 139 each extend perpendicular to the centre plane 
5 127 of the plate 13 and have a comparatively small inner diameter which 
expands in each case towards the opening at the narrow sides of the plate 
13, as is shown in particular by the details E and F in Fig. 8c. The narrow 
sides of the plate 113 extend obliquely to the longitudinal axis of the 
transverse bores 139 in the region of the openings. 

10 

While the transverse bores 139 serve to link one or more outriggers by 
means of connection elements, provided in particular in the form of wires, 
the marginal bores 135, 137 and the bore 133 formed in the region of the 
front chamber 123 for the pulling through of suture material are in par- 
15 ticular provided using curved needles. 

Not only the transverse bores 139, but also the obliquely extending mar- 
ginal bores 135, 137 permit a guiding through of connection wires, when 
the main plate 13 contacts the bone, whereby the handling of the implant 
20 is substantially improved overall. 

Fig. 9 shows a preferred embodiment of an outrigger 15 also termed an 
outrigger plate in the following. The outrigger 15 comprises a coherent 
perforated plate section 153 in which differently sized bores are formed 
25 seemingly unordered, as well as a ring row section 155 of three rings 

sections which are arranged sequentially in a straight line, are connected 
to one another by webs 157 and each bound a bore. 

The outer contour of the outrigger 1 5 follows the boundaries of the bores 
30 such that the spacing of the plate edge to the next disposed bore or to an 
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opposite region of the plate edge is smaller substantially everywhere than 
the diameter of the smallest type of bores, i.e. the outrigger 15 is so-to-day 
bounded by a relatively small, wave- shaped peripheral material strip. 

5 In the embodiment shown, the outrigger 15 includes three types of bores: 
large bores with which the ring row section 155 is exclusively provide have 
a diameter of approximately 5 mm, whereas the medium sized bores have 
a diameter of approximately 4 mm and the small bores 159 have a diame- 
ter of approximately 2.5 mm. 

10 

As can in particular be seen from the section A-A in Fig. 9, the outrigger 
plate 15 is planar unlike the main plate 13 (cf. Figs. 8a-8c). The outrigger 
plate 15 is substantially thinner than the main plate 13. The thickness of 
the outrigger plate 15 preferably amounts to approximately 1 to 2 mm, I 
15 particular to approximately 1.2 mm. 

Furthermore, the base area of the outrigger plate 15 is smaller than that 
of the main plate 13. While the outrigger plate 15 preferably has a maxi- 
mum width in the range from 15 to 20 mm, preferably approximately 17.2 
20 mm, and a maximum length in the range from 50 to 55 mm, preferably 
approximately 52.1 mm, the maximum width in the main plate 13 pref- 
erably amounts to 22 to 27 mm, preferably approximately 24.4 mm, and 
the maximum length to 90 to 95 mm, preferably approximately 93 mm. 

25 Fig. 10 shows different views of a cerclage wire serving as a connection 
element 17. 
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The wire 17 is bent into a U shape which is bent at right angles in the 
region of the U base 161, with an again U-shaped dent being provided in 
the central region of the bent over U base 161. 
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The spacing between the two U limbs 163 of the wire 17 corresponds to 
the spacing of the two small bores 159 in the outrigger plate 15 (cf. Fig. 9). 
The prefabricated wire 17 can hereby be pushed through the two bores 
5 159 without problem and be aligned relative to the outrigger plate 15 such 
that the two U limbs 163 extend parallel to the plane of the outrigger plate 
15, without the U base 161 extending beyond the large bore of the outrig- 
ger plate 15 located between the two small bores 159. 

10 The U limbs 163 of the wire 17 projecting in this manner from the outrig- 
ger plate 15 coupled to the wire 17 can subsequently be deformed in the 
respectively required manner and be connected to the main plate 13 in 
that its free ends are pushed through the transverse bores 139 likewise 
having the corresponding spacing and are latched to the opposite side of 

15 the main plate 13, for example by bending over or twisting together, such 
that the wire 17, and thus the outrigger 15, is connected to the main plate 
13 secure against being pulled out. 

The outrigger 15 and the wire 17, which are made as separate compo- 
20 nents, can be connected to one another so firmly, e.g. by welding, prior to 
the operation, and in particular as part of the manufacture, that they can 
be handled as one unit during the operation. 

In the aforesaid embodiment, in which the main plate 13 only has one pair 
25 of transverse bores 139, only one single outrigger 15 is preferably con- 
nected to the main plate 13 via a prefabricated U-shaped wire 17, e.g. in 
accordance with Fig. 10. The main plate 13 and the outrigger 15 are there- 
fore only connected to one another at one side by means of the wire 17, 
i.e. the wire 17 only extends - starting from one side of the main plate 13 - 
30 to the outrigger plate 15. 



22 



The outrigger plate 15 consisting in particular of titanium is deformable 
without tools during the operation due to its low thickness such that the 
surgeon can put the outrigger plate 15, which is planar in the starting 
5 state, into the respectively desired shape using only his hands. 

The outrigger plate 15, which in the embodiment of Fig. 9 comprises the 
perforated plate section 153 comprising so-to-say a "heap" of bores and 
the ring row section 155, which is in contrast small and elongate, has 
10 been selected with respect to its basic shape such that it is sufficiently 
large for all common fractures of the tuber culum minus and can be 
matched to the respective bone fracture to be treated by cutting to shape 
with an appropriate tool. 



15 
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Reference numeral list 





11 


bone 




13 


main plate 


5 


15 


outrigger 




17 


connection element 




19 


fastening element, bone screw 




21 


web 




23 


ring section 


10 


25 


fastening section, bore 




27 


passage 




29 


continuation 




31 


eyelet 




33 


sectional line 


15 


35 


channel 




37 


extension 




39 


fastening pin 




41 


hook-shaped end 




43 


leadthrough 


20 


45 


fastening section, cut-out 




47 


bore for handle or targeting aid 




115 


narrow section 




117 


head section 




119 


end section 


25 


121 


rear chamfer 




123 


front chamfer 




125 


large bore 




127 


centre plane 




129 


bore 


30 


131 


bore 
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133 


bore 


135 


marginal bore 


137 


marginal bore 


139 


transverse bore 


141 


recess 


153 


perforated plate section 


155 


ring row section 


157 


web 


159 


small bore of the outrigger 


161 


U base 


163 


U limb 



F 



reference surface of the main plate 



